ELECTRIC QUADRUWLE INTERACTION OF 178~f IN NONCUBIC VETALS
B. Perscheid and G. Kaindl Atom-und Festkarperphysik, Freie Universitift, Berlin, Germany. The extensive experimental work of the l a s t few years on electric-field gradients (EFG) a t nuclear s i t e s i n noncubic metals has resulted i n an empirical correlation proposed by Raghavan e t a l . /I/, according t o which the t o t a l EFG i s proportiona l t o the ionic contribution. The validit y of t h i s correlation, however, is doubtf u l since a considerable number of except i o n s has been found and since t h e sign of the EFGs i s known only i n r e l a t i v e l y few cases. This s i t u a t i o n motivates furt h e r studies of EFGs i n metals especiall y by such methods where t h e sign of t h e EFG can a l s o be determined. For an up-todate review on experimental and theoreti c a l r e s u l t s of EFGs i n metals see /2/. W e report here on a study of EFGs a t 178~f probe atoms i n the t r a n s i t i o n metals T i , Z r , Ru, and Os, as well a s i n Be meta l , using t h e 93-keV Massbauer t r a n s i t i o n of 17%f. This gamma resonance with the spin sequence 0 -2 allows t o evaluate sign and magnitude of t h e EZ' G even from polycrystalline samples.
I n s t i t u t filr
The d i l u t e alloys were prepared by 100 argon-arc melting of 17% a c t i v i t y i n met a l l i c form with t h e corresponding host 3 -metals keeping the r e s u l t i n g impurity
concentration below 1 a t . % i n a l l cases.
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The source a c t i v i t y was produced by a temperature gradient w i l l be referred t o as the sample axis. A l l spectra of t h e t r a n s i t i o n metal hosts were taken with the sample axis p a r a l l e l t o t h e d i r e c t i o n of t h e observed Massbauer quanta. I n case of the Be metal host three spectra with d i f f e r e n t orientations of t h e sample axis were recorded with the same sample. Fig. 1 shows, a s an example, t h e transmission spectrum obtained f o r T i a s host metal. From the asymmetry of the spectrum a p o s i t i v e sign of the EFG i s readily derived. The r e s u l t s of t h e least-squaresf i t analysis of t h e spectra a r e summar i z e d i n tab. 1. I n case of the Be a l l o y the analysis revealed a strong orientation of the sample. The spectra of T i and Z r , on t h e other hand, could be f i t t e d well only by assuming nearly random orientation. I n case of the Ru and 0s alloys the orientation of the samples could not be determined from least-squares f i t s of the spectra. his causes some ambiguity on The magnitude of t h e EFGs, however, was found t o be not affected within the quoted e r r o r l i m i t s by assuming d i f f e r e n t types of orientation of the two samples.
The EFG a t nuclear s i t e s i n noncubic metals i s usually assumed t o be composed of an f onic conSribution v:ln=~lat (1-r, ) "81 and an electronic contribution VZZ:
: 
with-a "universal" constant Ir; taking values between +2 and +4. The eqerimental r e s u l f s f o r t h e EFGs of Hf probe atoms i n t r a n s i t i o n metals do not follow t h i s correlation. Recently Ernst e t al. /j/ showed t h a t the EFGs of pure systems can be divided i n t o two groups with proportionality constants X = -3 f o r metals with the outermost 6-shell l e s s than half f u l l an& K +2 f o r a l l other hsxagonal metals. The EFGs of Hf probe a t o m i n host metals with l e s s than half f u l l d-shell arrzage themselves i n the K -3 regian. Thas the overall systematics found f o r pure systems by Ernst e t a l . seems t o apply also f o r the impurity systems studied here. It should a l s o be noted t h a t t h e EFGs found f o r l a probe atoms i n t h e sane host metals /2, 5/ f i t i n a similar way i n the COPr e l a t i o n proposed by Ernst e t a l . 
